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Abstract 
1. Introduction The first wintering party 
of the Japanese Antarctic Research Expedition 
installed itself at Syowa Base in February 1957 
and remained there until February 1958 when 
they departed from the base. 
Throughout the entire period, cosmic-ray 
observations were performed by using a Neher 
type ionization chamber. This simple and 
handy equipment had been prepared for use 
by the wintering team which had no properly 
trained cosmic-ray physicist. However, the 
data thereby obtained was sufficiently accurate 
to permit a study of certain characteristics of 
cosmic-ray behavior in the Antarctic region. 
In this report, atmospheric effects, diurnal 
variations and Forbush decrease of cosmic-ray 
intensities (cosmic-ray storm) are discussed. 2. Atmospheric effects The data of 
neutron components and upper atmospheric 
temperatures observed at Mawson Base were 
used in order to find out the pressure and 
temperature coefficients of meson component 
at Syowa Base. In this case, neutron com­
ponents were used as a measure of time varia­
tions of primary cosmic-ray intensities. 
The value of the barometric pressure coef­
ficient thus obtained was -0 .14 ± 0. 01 J;:; / mb 
(Table 2). However, in the case of seeking 
a temperature coefficient, it must be noticed 
that the distributions of atmospheric tempera­
ture against the altitude in the Antarctic region 
are very different from those in lower latitudes 
(Figs. 2, 3). 
Analyzing the data, the correlation coefficient 
of cosmic-ray intensity with 100 mb level be­
comes much more suitable than that of other 
levels and the regression coefficient for a height 
of 100 mb also just coincides with the value 
in Tokyo (Figs. 4, 5). It needs further inves­
tigations whether the phenomena mentioned 
above will be explained by the decay effect of 
meson component, or the partial temperature 
effect only. 3. Diurnal variations In discussing the 
diurnal variation of cosmic-rays, it is impossible 
to neglect that of the atmospheric temperature. 
As shown in Fig. 6, the diurnal variation of 
surface temperature is negligibly small during 
Apr. - Aug., whereas very large during Sept. -
Jan. at Syowa Base. The diurnal variations 
of cosmic-ray intensities for both periods were 
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shown in Fig. 7 and Table 3. 
If the mean diurnal variation of cosmic-rays in 
the latter period was corrected for atmospheric 
temperature by assuming that the diurnal varia­
tion of upper temperature may be the same 
with the one of the surface temperature, 0. 07 
in Table 3 becomes to O. 32, which is nearly 
equal to a value in the former period. Besides, 
from the results of neutron component ob­
served at Mawson Base, it is likely that the 
same diurnal variations of the primary c�smic­
rays exist for both periods. These facts mean 
that the diurnal variation of the upper tempe­
rature does not exist during Apr. - Aug. at 
Syowa Base. If it is true, it is important to 
observe the meson component there, because 
the ambiguity induced from the effect of at­
mospheric temperature becomes negligible. 
4. Forbush decreases Five remarkable 
decreases of cosmic-ray intensities happened 
during the period observed. Three of them 
differ from the others for the spectrum of 
cosmic-ray storms. It was deduced from the 
fact that the regression coefficients of neutron 
component against meson component change 
for the different cosmic-ray storms (Figs. 8, 9 
and Table 4). This fact was ascertained also by 
the latitude effects of cosmic-ray storms (Fig. 
10 (A) and (B)). 
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Table 1. Frequency of the days on which the observations were made. 
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Table 2. Correlation and regression coefficients of cosmic-ray intensities 
with atmospheric pressure in each month. 
n r1r·N b1r·N (:?�/mb) 
Apr. 16 -0.83 -0; 122 
May 11 -0.84 -0.198 
June 18 -0.67 -0.111 
July 9 -0.66 -0.165 
Aug. 20 -0.89 -0.170 
Sept. 9 -0.94 -0.196 
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Nov. 22 -0.58 -0.127 
Dec. -19 -0.60 -0.104 
Jan. 16 -0.65 -0.140 
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Fig. 2 Ranges of atmospheric temperature changes on 
different altitudes during one year. 
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Fig. 5. Atmospheric temperature coeffici­
ents of cosmic-ray intensities. 
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Fig. 6. Diurnal variations of surface temperatures at 
Syowa Base. 
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APPENDIX 
COSMIC-RAY DATA 
1 1  
Apparatus : Ionization chamber (Neher type) . Station : Syowa, Antarctica (69°00' S . ,  39 ° 35' E . ) .  
Data: Corrected for barometric pressure t o  980 mb  (barometric coefficient - 0 . 14 J6'/mb) .  
March 1 957 
Day 1 h  3 h  
1 -- -
2 - --





8 1 9  45 
9 76 -
10  -- -
1 1  - -
1 2  97 52 
13 81  74 
14 60 71 
1 5  58 48 
1 6  9 1  1 2 1  
17  -- --
1 8  79 56 
19 73 71 
20 -- -
21 - -
22 -· - -
23 --- --
24 - -· 
25 27 20 
26 5 1  78 
27 63 81  
28 67 61 
29 64 86 
30 90 59 
31 73 84 
Sum 1078 1096 
N 17  1 6  
Mea n 63 . 4  68 . 5 
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5 1  
46 
47 89 54 









66 . 4  64 . 4  
All values are in units o f  O . 1  J6 . 
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999 1 1 28 
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966 1 1 37 
1 5  1 6  
64 . 4 1 71 . 1  





























7 1  
64 
1010 
1 5  
67 . 3  
23 h _I Sum N Mean 
- - - -
--- -- - --
-- 537 7 76 .  7 
-- - - -
-- 398 5 79 . 6  
- 650 8 81 . 3  
- - -1 --- 284 5 56 . 8  
- 345 5 69 . 0  
- - - -
7 1  451 7 64 .4  
44 868! 1 2  72 . 3  
58 746 1 2  62 . 2  
45 691
1 
1 2  57 . 6  
95 348 7
j 
49 . 7  
' 
76 909 121 75 . 8  - --· -· -
-- 385 6 64 . 2  
46 710 10 71 . 0 - -- - -








38 . 6  
67 437, 1 2  36 . 4  
79 872 1 2
1 
72 . 7  
6 1  721 1 1  65 . 5  
76 770 1 2  64 . 2  
- 767 1 1  69 . 7  







1 366 . 2  
1 3  1 9 1  
61 . 6  1so . ol 6s . 2  
1 2 
April 1957 
--- �- ---�-- -
�.�
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h j3h ! 5 h 
1 7 h 
11. 
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1 10 f 66 .  9 
3 78
1
1 83 1 71 861 81 I 1 00 83 I 76 I 81 98 I 90 I 75 1002 1 21 
83 . 5  
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I I I I I 4 60 1 80 f 42 --
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· 7 61 . 9 
5 74: _ 66f 47 831 48 I 82 . 5 1  1 66 i 65 64 68 61 775
1 
12 1 64 . 6  
I I I I i 
6 41 -·I --·I 73 I 89 78 1 73 I 72 1 1 1  47 38 622 91 69 . 1  
7 41 76
1
1 63 75f 76 1 70 99 1 96 I 69 96 55 62 878 12 73 . 2 
8
9 I 
96 77 59 841 n f 89 80 i 88 i 88 70 83 92 978 12  81 . 5 
83' 94
1
, 80 9o, 82 1 99 62 88 
I 83 761 9 s4 . 6 
I 





















84 ;;/ 5 6  ; 90 ;7 1 65 1 58 
I 
72 86 I 5 2  862 1 2  71 . 8  
71 71 66 72
1 62 i 76 84 I 84 I 7 1  64 51 772 1 1  70 . 2 
:: ;I :� :� �; i 37 :� I : I :: :! :! I :� :: 1: !! : � 
52 5 )  5 1  671 98 i 62 7 6 I 68 1 59 I 60 648 10 64 . 8 
54 59 1 961 751 67 I 82 50 I n I 77 23 50 59 764 1 2 63 . 7 
52 ��1 ��I !�I �� I !� I ;; I :: i 58 67 :: !: I :�� � ;: : :  
41 1 39
1 
40 1 63! 5 1  
I 
7 3  7 5  I 5 8  I 3 7  
I 
4 1  5 9  64 641 12 53 . 4  � =1 =I :::I J =: I ::: I : :  [ 1 ] :::· =� _ J -- i ::: I =: 
:::I ::: I - - I -- I - I 
] 
I I I I I 
26 61 1 50 ) 25
1 
861 1 14 1: 58 75 I 54
1
1 64 74 77 52 790 1 2 65 . 8  
27 54. 47/ 71 71 ,  79 i 1 1 3 82 1 03 93 62 95 53 923 1 2 76 . 9 
28 I 82
1 
891 --1 nl 78 f 72 75 , 72 67 74 67 753 10 75 . 3  
29 1 60 - 741 85 5 1 1  73 
1 
74 , 74 1 81 f 81 77 67 
1 










_: _1 :1 ��1-
�




- - �: �
o 66 . 9  
Sum ! 1032 1 306
1
1 222 1 5541
1 
1457 1 1610 1 1483 1 1651 1 1 287 1302 1364 1242 167801 1591 . 6  
N 1· 21 1 9
1 




6�0 -68 . 71 64 . 3  74 . 0 l 72 . 9 1 76 . 2 1 70 . 6 1 75 . 0 1 71 . 5  72 . 3  65 . 0 59 . 1  832 . 1  69 . 3  
No . 6 .  1959] (313) 1 3  
May 1 957 
Day I l h  1 3 h  I S h  1 7 h 1 9 h l l h 1 3 h 1 1 5 h 17 h j 19 h 
1
21 h ;3 h Sum N ! Mean 
- --1-·- - --- -- - -- -- -- -� - --, - -
78 91











1 1  
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1 3  
14 
1 5  
1 6  
1 7  
1 8  










70 77 89 68 836 1 1  76 . 0  
84 







102 1 1 6  97 83 1 1 8  1 1 8  
77 33
1 
5 5  89 77 9 5  36 86 I 1 1  
1 1 33 1 2  94.4 
798 1 1  72 . 5 
6 13  j 68 . 1  
7 1  .-1 
=1 
] 1 1 5 
-I 













70 83( 91 




















1 1 5  
91 
1 1 8  
100 
98 






65 70 642 8 80 . 3 
92 92 72 718 8 89 . 8  - 1 �I 









948 1 1  86 . 2  
92 1077 12 89 . 8  
96 1 1 19 1 2  93 . 3  
97 1024 12 1 85 . 3 
80 1 141 ui 95 . 1  
102 96 I 87 74 1 76 83 518 6 86 . 3  
:: I �; :� ssl ;; I 82 J 90 so �! 
1�! :: �� !:� I 1�j : : � 
��1 6 1  78 5 1  47 90 69 7 6  72 78 64 727 �1 66 . 1  
64
1 





71 . 5 
61 831 85 68
1 
74 90 82 77 82 94 796
1 
10. 79 . 6  
- I -1 I -- 1 
- ·1 ---: 
�; _ :I =1____ -- 1 _ __ ----- -- :_: 1- =1 =1
1
-- ----
Sum 1 1 21 1019) 1290
1
1 219 141 1 1 331 1 191 1 309 1 326 1 323 1456 ( 1334 [ 1 5338! 1490 . 2  
N 1 5  1 3 : 16
I 
1 5  16 1 5  14 1 5  1 5  1 6  18 1 17
[ 
j 1 851 








88 . 2  88 . 7  j 85 . 6  87 . 3  88 .4  82 . 7  80 . 9
1
78 . 5  j 995 . 3
1 \
(82 . 9) 
14 
June 1957 
Day 11,_l�h S h  7 h  
1 -- -- - ---
2 44 62 58 62 
3 64 84 79 70 
4 73 78 78 74 
5 80 94 96 1 1 1  
6 73 63 48 76 
7 58 63 87 84 
8 76 76 71 84 
9 71 65 92 71 
10  73 72 72 82 
1 1  81 61 88 72 
1 2  -- 69 64 100 
13  84 90 102 100 
14 85 83 84 93 
15 87 98 87 102 





17 1 1 31 
-· 
I 18 1 3 1 1 79 100
1 ---





21 - - - -·· 
22 -· - --· --· 
23 1 22 -· 68 72 
24 68 104 77 62 
25 :: 53 /  76 
---
I 
26 -·I -· ---
27 83 ! ___ _ . I  86 102 
28 981 901 89 1 
96 








::it1Ht� · n1 B'ii  tE/1 • +:fIE5.l (314) [M¥U'f :H 










91 1 22 
46 86 
1 1 3  104 
109 1 1 7  
107 83
1 
1 23 84 
I 
-· 95 




. __ .. --




- - --· 
108 107 
103 1 1 3  
1 14 ---
1 1 2  85 
IJh 





























































-· _ _ .... 




104 1 10 
--- --
-- 103 





I 1 9  h 
I 
21 h 23 h Sum 
--- -- -- ---- �-
-- -- - -72 65 58 801 
70 63 83 860 
57 84 91 704 
80 82 71 983 
80 59 77 779 
76 69 76 986 
107 -- 87 921 
74 74 88 993 
78 90 91 1914 
88 95 84 935 
73 85 86 948 
1 10 81 89 1 1 66 
87 82 103 1073 
·-- -- -- 675 
88 99 102 803 
--- 1 1 3  79 836 
-- 67 89 851 
107 1 1 7  1 1 5  1 1 87 
--- -· --··· '" 
121  1 14 1 1 5  652 
94 - 72 5 54 
69 99 88 903 
67 53 60 900 
70 -· --· 549 
--- -· _____ .... 
109 82 81 940 
102 95 91 1 1 63 
-· 98 88 783 
88 95 69 1 042 
N Mean 
--�--·--
1 2  66 . 8  
12 71 . 7 
9 78 . 2  
1 2  81 . 9 
11 70 . 8  
1 2  82 . 2  
11 83 . 7  
1 2  82 . 8  
12 84 . 5  
1 2  77 . 9  
1 1  . 86 . 2  
1 2  97 . 2  
1 2  89 . 4  
7 96 . 4  
8 100 . 4  
8 104 . 5  
9 94 . 6  
1 2  98 . 9  
6 108 . 7 
6 92 . 3  
1 1  82 . 1  
1 2  75 . 0  
7 78 . 4  
10 94 . 0  
12 96 . 9  
8 97 . 9  
1 1  94 . 7  
I --�-�1�1--�------� �- -- ---�-�-- ---� -- �-
Sum 2008] 18911 1984
1





24, 20 22 j 23 25
1 
21 I 24 23 23 25 
I 
i 277 
· Mean 1 83 . 7/ 82 . 2, 82 . 7 1 84 . 4  93 . 9  I 93 . 9  86 . 2  88 . 6  I 88 . 8 1 85 . 5  85 . 3  I 
85 . 3  1040 . 5 / '[ 86 . 7  
I I 
I 
I I I I ' I I 
N"o. 6. 1959] (315) 1 5  
July 1957 
Day l h  3 h I S h 1 7 h 1 9 h I l ! h i 1 3 h i ! S h 1 1 7 h 1 19 h I 2l _h 1 23 h I Sum i N ! Mean -1------ ---i , -� _ _____ \_ 
1 62  76  --1 87  70 84  1
1 




-- � 1  - -- - -- 1 -J 
: J 
84 1 10� 12  92 . 4  









1 5  
1 6  
1 7  
1 8  
















100 · - 1 
100 74 96 
109 109 97 
74 89 129 
122 




94 108 1 10 1 26 128 
1 14 1 22 
85 107 102 71 108 

















- - I 1 34 1 1 8 
104 
1 14 









977 9 108 . 6  
1 146 10 1
1
1 14 .  6 
785 8 98 . 1  
1248 12  104 .0  
615  6. 102 . 5 
-- 1 1 8  1211  10 121 . 1  
26 -1 - -
27 77 90 1 34 1 35 101 I 9'7 121 1 19 105 107 93 1 1 79! 1 1 1 107 . 2  
28 1 33 109 103 101 79 69 1 34 91 115 89 1023 10 102 . 3  
29 72 89 87 75 86 1 1 3  102 1 1 3  94 77 1 1 3  66 108� 1 2  90 . 6  
30 106 1 31 121 
89 89 97 100 9 5  97 1 10 1 10 95 1246 1 2  103 . 8  
3 1  82 80
1 
86 60 94 105 101  103 79 101 1 10 1001 1 1  191 . 0 
Sum 1 3161 1052
!
1
1 169 1 3401 1 1 14 1236 1208 1272 1463 1210 1 1 145 1 284 14809,
I
I 1 1434 . 5  
N" 1 31 1 1  1 1  14
1 




1 1  1 3  145 1 
Mean 101 . 21 95 . 6! 106 . 3  95 . 7/101 . 3  1 1 2 . 4  100 . 7 1 106 .0  
1 104 . 5  
1
100 . 8  
1
101 . 3  98 . 8  1 224 . 6
\ 1 (102 . 1 )  
16 
August 1 957 
Day I l h  
1 
3 h i S h ' 7 h 1 9 h l l h 1
1 3 h ! S h  17 h j 19 h , 21 h 23 h Sum i N Mean 
I 1 1 21 ��; 105] 94
1 
�7 · -· l� rl
�
-
�; . 1 14_ j  _1; -! � - � 7; -1289 -12  �7 . 4  
� I 1 ��
1 
!;· ;  :��I !�� I!! � I :�: :�: 1;� ' ; I :�! I 1�: !��� I �  :�� : � 
4 I 81 74 561 78 102 70 I 81 83 94 75 93 ! 88 975 12  81 . 2  
5 68 75 10 · 81 74 77
1 






1 1  
1 2  
1 3  
14 
1 5  
7 1  88 67 ··- 75 
671 60
1 
- 62 92 









1 - 1 
122 105 95 108 
108) 70 901 80 1 1 3  96 
81
1 




































376 5 75 . 2  
883 1 1  80 . 3  
1028 10 102 . 8  
868 1 0  86 . 8  
993 10 99 . 3  
832 9 92 . 4  
897 1 0  89 . 7  
847 1 0  84 . 7 70
1 
93 102 1  96 66 88 
--1 ---/ __ f -· -· - - - -- --· -· - ·  - · --··· -· 
_./ _ _I --1 -· - ·- --· ---· -· --· -·· -· --1 -· 
I I I I 
1 6  771 -· I 77[ - 76 76 I 97 103 69 1 10 130 79 894 10 89 . 4  
17 90 1 I 97
1
1 1 3  -· · -· 1 16 106 1 1 9 --· ·  104 745 7 106 . 4  
1 8  103 1�;
1
, 9 1  1 25 : 102 1;� 1 86 1 36 98 1 19 124 123 1 370 12
1
1 14 . 2  
1 9  - 103 1 10 1 241 1 1 8 1 24 I 1 14 · 100 1 30 143 9 5  100 1261 1 1  1 14 . 6  
20 1 1 6  121 /  1 1 5  1 22! 1 37 126 I 107 1 1 3  122 162 133 170 1 544 12f 1 28 . 7  




I �5.1 1 1
� 









_'l, 121 . 1 
24 
I 
-· 109 1 125 103
1 
1 18 1 19
1
· 1 20 1 30 1 23 1 19 1 1 1  1 3 1  1 308 1 1 1 1 1 8 . 9  
2 5  109 104 1 1 1  85
1 
9 3  1 23 I 122 •-· 
-• 1 13 106 90 1056 10  105 . 6  
26 I 1021 99 106 1 20 126 1 28 1 -· 121  1 20 123 I 130 1 1 6 1 271 1 1  1 1 5 .  5 
27 
1
1 38 13 1 1  1 1 8 -- 106 107 i 133  123 1 14 1 20 109 12 1  1320 1 1  1 20 . 0  
28 1 1 3  1281 1 1 7 1 1 8 129 1 1 1  I 1 14 121  1 14 1 1 5  109 161  1450 1 2  1 20 . 8  
29 I 104 -·
[ 




· 1 50 1 14 122 -· 86 966 8 120 .  8 
30 
: 
-· -·1 77 871 56 77 1 -- 90 90 I 11 8 1  624 8 78 . 6  
3 1  90 -·i 82 - --' 91 
I 
8 1  
I 
·- 7 1  1 19 -· 1 - ·  1 1 2 646 7 92 . 3  
-





2662 1 2482 1 2304 2420 �592- 1 2657
1




25 21 /  25 22 26
1 
24 I 22 23 25 
: 




Mean 94 . 8 102 . 3 (100 .4  99 . 0
J
/ 102 . 4  103 . 4  / 104 . 7  105 . 2  103 . 7  1 10 . 7  104 . 6  103 . 8  1 1235 . 0 1 I 102 . 9  
I I / 
I 
I I i 
No. 6. 1959] (317) � @ *� &fl F� ffl 'Fr 17 
September 1957 











1 1  
1 2  1 1 8  
13  126 
14 
1 5  1 10 
16 76 
17 99 















N 1 6  
Mean 92 . 9  
-�. J�� 7 h 1 9 h I l l h 1 13 h 1 1 5 h i 17 h 1 19 h 1 21 h 1 23 h I Sum. I N I Mean -I � I� 1- · � 
108 66 
97 
86 109 65 74 --· I 68 65 91 826 10 82 . 6  
74 78 81 73 67 52 43 642 9 71 . 3 
92 71 84 64 35 
93 92 92 101 105 1 1 8  93 
1 14 81 103 91 I 99 76 1 1 1  
91 85 107 106 1 1 9  92 
83 93 138 121 121 106 1 30 
1 10 1 1 9  121 116 
95 124 881 9 1  92 
85 105 60 
1 1 6  101 99 100 1 10 1 23 
120 1 10 101 105 
1 1 6  88 96 
101 92 1 10 104 121 102 1 1 3  
123 106 103 91 85 1 1 2  
93 97 1 14 1 1 6  1 30 127 102 
87 
] 
1 14 1 32 96 
55 70 45 87 81 41 
95 101 1 1 6  98 98 
-i- .---·---- - - -
1 576 1209 1465 1349 
1
1644 1446 1440 




1 6  1 5  1 5  
98 . 51 93 .0
1
97 . 7  96 . 4  
1
102 . 8  96 . 4  96 . 0  
29 
97 87 100 
96 97 90 
80 
1 19 131  . 1 12  
127 88 126 
105 83 107 
72 
103 124 99 
104 104 
104 1 1 8  102 
107 97 76 
120 127 94 
95  68 




- - � -- -
1469 1323 1361 
1 5  14 1 5  
97 . 9 I 94 . 5 I 
90 . 7 
408 7 58 . 3  
90 ' 1 139 12 94 . 9  
107 1 1 52 12  96 . 0  
107 881 9 97 . 9  
1255 11 1 14 . 1 
807 7 1 1 5 .  3 
1 17  1020 10 102 . 0  
448 5 89 . 6  
1085 10 108 . 5  
1 1 3  833 8 104 . 1 
399 4 99 . 8  
105 1284 12  107 .0  
96 1095 1 1  99 . 5  
121 1241 1 1  1 12 . 8  
693 7 99 . 0  
55  8 1 1  12  67 . 6  
795 8 99 .4  
1045 1 16814 
- --
1
1819 . 7  
1 1  175 
95 . 0  1 1 5 1 . 8  
1 
96 . 1  
1 8  
October 1957 
.. [)ay I l h ' 3 h 1 5 h 1 7 h 1 9 h l l h 1




1 9 h 1 2� h 1 23 h I Sum i N .  Mean 
1 104 65
1 
_ _I _.[ 68 51 I 59 93 I
I 
56 1 87 1 60 95 738 10 73 . 8  




!: I ;� I 1�: :: ·
1 
1
�� I ;� I :� 
1
�!: : �  �: : :  
4 6 5  4 1  38 64 5 2  89 60 80 46 83 1 5 1  I 68 737 12 61 .4  
5 52  67 54 76  56  - 54 95  83 1 88 1 7 1  62 758 1 1  68 . 9  
I 
I 





1 1  
1 2  
1 3  
14 
1 5  
1 6  
17 
18 





































69 103 I 106 

































































- 1  
690 1 1  62 . 7 
886 12 73 . 8  
865
1 
1 2  72 . 1  
1004
1 
12 83 . 7 
791
1
10 79 ' 1 
887 12  73 . 9  
761 1 2  63 . 4  
958 1 2  79 . 8  
8191 1 0  81 . 9  
- 1  -·· -
77 - -- 850 10 85 . 0  
- - - - ·- - I - - ·- - _I -· -- -· - - - - I ·- ··- ··- -/ I -
-·1 - - -
- - ·- ·- - --r =1 -
73 76 76 1 62
1
103 84 92 93 84 69 85 86 983 1 2 j 81 . 9 
__:I 
- - - - - - - . - ·- -I --




20 :;; = := 44 23 �� = 2;
1





57 43 50 47 53 39 I 57 32 438 9, 48 . 7 
25 68 44 65 42
1 
69 58 - 97 5o 61 64 39 I 657
1 
1 1  59 . 7 
26 721 37 63 58 76 56 45 61 55 62 80 46 711 1 2  59 . 3 
27 70 40
1 
82 41 97 70 86 82 78 64 84 84 878 12  73 . 2  
28 71 71 74
1 
69 83 I - 98 - - I ··- 51  I 76 593 8 74 . 1 
�; 
76 
�1 5�1 ;;[ 
7: 90 ; 60 � ]
1 
�� �-� I =� 7�� 11. n:� 
--- -- �1-- I _� I I I I -I--
Sum ' 1 5021 14721 1406
1
1
1 1558 1688 1 579 1476 1652 :
I 
1537 1565 ' 1 344 1238 18017  , 1621 . 8  
N 21
1 





66 . 91 67 . 0 1 70 . 81 73 . 4  75 . 2  I 
70 . 3  78 . 7 1 69 . 9  71 . 1  67 . 2  I 
68 . 8  850 . 8
, 
I 70 . 9  
N"o. 6. 1959] (319) 
N"ovember 1 957 
Day l h  3 h  S h  7 h I 9 h l 11 h l 13 h i 1s h �1--�- -�� 
1 61 82 56 76 63 I 60 59 
2 56 72 59 62 60 63 I 47 32 
3 64 28 58 -· 58 43 5 1  54 
4 47 57 57 43 32 42 -· 52 
5 70 63 57 62 66 78 47 -· 
6 -· -· - 44 -· 53 67 74 
7 -· -· -· 43 66 62 74 75 
8 -· -· -- -· 76 84 ' 70 77 
9 75 83 76 - --· 80 59 87 
10 70 48 91 66 69 69 79 78 
1 1  80 66 60 65 l 73 76 - 91 
12 75 68 64 110[ 77 91 70 85 
1 3  82 68 83 81 78 99 71 72 
14 71  84 76 87 62 92 73 1 10 
1 5  106 75 71 96 67 87 76 83 
1 6  51  - -· -· 69 99 74 79 
17 69 62 68 76 74 69 66 75 
1 8  65 73 79 86 81 65 67 66 
19 64 64 71 76 61 70 45 65 
20 68 67 69 65 57 55 5 5  43 
21 76 63 64 -· - -· 69 69 
22 63 72 59 68 72 54 58 52 
23 -· -· -· --· -· - ·  --· --
24 53 34 75 28 69 -· 08 24 
25 44 63 39 47 39 -· -· 29 
26 5 3  42 36 43 29 50 5 3  1 6  
27 1 1  1 8  03 36 41 20 25 18 
28 52 23 34 45 30 32 
I 
41 36 
29 66 31 33  19  40 40 40 43 
30 66 52 51 51  82 81 56 63 
- -




Sum 1 604 1717 1 501 1 707 
N" 26 25
1 
24 24 26 26
1 
26 28 
Mean 63 . 8
1 
58 . 3 59 . 7 60 . 6 61 . 7 1 66 . 0  57 . 7
1
61 . 0  
































I _ _  , 





























































675 1 66 8 
26 2 6 
66 . 9  
I 
64 . 4  64 . 2 
19 
. 23.1'_ I Sum N" I Mean 
- - 1--
63 690 1 1  62 . 7  
91 710 12 59 . 2  
- 522 10 52 . 2  
38 557 1 1  50 . 6  
-· 443 7 63 . 3  
--· 358 5 61 . 6  
-- 553 8 69 . 1  
80 595 8 74 . 4  
67 747 10 74 . 7  
84 867 1 2  72 . 2  
90 836 1 1  76 . 0  
86 966 12  80 . 5  
100 1035 12 86 . 2  
83 977 12  81 . 4 
91 994 12  82 . 8  
65 641 9 71 . 2  
82 864 12  72 . 0  
67 854 12  71 . 2  
62 776 12  64 . 7  
83 763 1 2  63 . 6  
72 660 9 73 . 3  
-· 603 10 60 . 3  
-· - - -· 
77 5 39 1 1  49 . 0  
56 462 10 46 . 2  
43 423 1 1  38 . 5  
52 345 1 2  28 . 7  
38 437 1 2  36 . 4  
48 522 12  43 . 5  
64 743 12  61 . 9 
1682 1 19432 
- - -
1 1827 . 4 
24 . 309 
70 . 1  1 754 . 4  62 . 9  
20 
December 1957 
D: 1 1 h 1� h 1 5-h j 
1




21 h · 1 23 :__I Sum � Mean 
I 
I 
I I I ! 







· - - I, - 48 65 1 66 I 66 I 43 45 53d
l 9 58. 9 
2 64
1 
471' 381 611 55 35 46 63 I 65 32 I 59 565 11  51 . 4  






�� �� : :  �: !! :: �!:I 1! :: : �  
5 361 59
1 451 411 37 51 71 42 51 43 70 60 606
1 
1 2  50 . 5 
6 6i 56 561 491 63 73 73 I - - I 437 7 62.4 
7 -- --f .-- I _.1 -1 
8 
I 
--1 - '  - I ) -
9 -·1 _ __i _ _ j 
I -I =I, 






















49 38 42 53 53 62 26 42 27 ' 5521 121' 46. 0 
10 45 10
1 
s9 1s 67 I 62 47 58 39 s5 36 746i 12 62 . 2  
:: :: :: : :: :







: :1 :: : :  
55 39 65 74 44 59 29 41 55 40 32 533 11 !  48.5 
56 41 65 51 35 10 57 42 57 I 51 71 66 6021 12 f  so . 2 
56 60 46 48 85 62 52 10 I 2_4_ 
I 
29 11  543! 11 1  49 . 4  
48 46 27 2 7  49 30 36 32 39 
I 




21  33 36 05 16 41 36 -05 09 15 30 29 08 2531 12 1 21 . 1  
22 26 49j 24 39 4$ 34 34 30 41 23 53 24 4251 ul 35.4 
23 57 391 53 64 59 19 . 22 57 43 25 4381 10 !
1
' 43 . 8  
24 57 - - -
-
· 08 45 4 1  23 02 49 31 256 8 32 .0  
25  32 36 26, 081 31 I 1 6  31 16 34 46  43 319 1 
12
11 29 . 0  
2 6  68
1 
19 49 221 37 44 n 31 56 13 2 9  I 1 1  511 43.1 
27 67 58 50 -·1 47 45 71 55 40 46 I 41 44 564 11  51. 3 
28 80 41 63 591 58 70 55 426 7 60. 9 
29 




















231 20\ 23 24 1 25 24 24 I 24
1 





48 . 8  43 .3 53 . 2  41 . 4
1
56.0 45. 1 I 49.8 1
1
47.0 50.3 jl 38.4 574 . 71 47.9 
_ _  I - I _J _____ _ _ _   
No . 6. 1959] (321) 21 
January 1958 
Day l h  3 h  1 5 h 7 h  1 9 h 1 11 h  [ u h  1 15 h 1 17 h  1 19 h  i 21 h l- 23� Tsum l N Mean 
-1-- � 1�1 76 sf 45 39 11 33 
1 s2 67 - 4; 11 4S 21 l s7s - 12 - 47 .9  2 461 47[ 61 1 41) 66 49 67 73 68 33  34 45 1 630\ 12  52 . 5 3 60I 6s [ s 1I 4ol 44 65 1 54 35 60 60 \ 74 59 1 667 12 ss . 6 4 66 ss 1 102 11! 67 48 61 28 49 I 38 20 .1 6os 11 ss . o  s 421 36 18 261 38 39 60 s1 s2 10 \ 65 37 474 12 39 . s  6 56 31 1 50 331 39 29 I 45 47 50 58 50 45 , 533 12 44 . 4  7 44 29 1
! 




46 171 41 3 1  I 22 4 1  3 5  22 28 30 394 1 2  32 . 8  11 41 11· 32 49 421 40 30 26 26 37 37 42 44 446 1 2  37 . 2  1 2  30 45 28 54 1
1 
36 58 46 30 36 39 402 10 33 . 5 13 53 22 36 33 55 48 33 39 69 388\ 9 43 . 1  14 53 44 28 37 44 39 32 55 332 8 41 . 5  15 52 45 62 64 74 55 74 48 474 8 59 . 3  
16 17 18 19 20 
21 22 23 24 25 
76 33 




47 57 38 29 55 34 80 
55 
so 31 30 43 
71 39 97 56 47 61 51 57 so 
14 69 35 20 34 53 18 56 53 68 
56 59 41 51 41 38 38 59 29 60 
34 37 26 61 1 1  I 40 24 55 52 31 
47 35 52 38 
45 40 36 10 43 
29 53 56 52 
56 38 so 47 47 
46 44 43 30 
36 45 66 35 38 
31 38 so 54 
44 53 35 39 49 
446 8 55 . 8  398 8 49 . 8  517 1 2  43 . 1  430 9 47 . 8  583 1 2  48 . 6  
508 12 42 . 3  486 12 40 . 5  426 1 2  35 . 5 409 12 34 . 1  550 1 1  50 . 0  
26 so 5 1  67 31 46 34 80 37 58 58 42 44 1 598 12 49 . 8  27 67 62 60 ' 40 57 63 72 55 48 42 35 5 1  652 1 2  54 . 3  28 29 so
1 




28 I 28 j 30 • 31 30 29 I 28 29 341 Mean 44 . 6\ 41 . 7) 49 . 81 34 . 01 46 . 5  \ 44 . 8 ) 44 . 3  46 . 1  1 48 � . 1  1 46 . 0  ( 42 . 1  532 . 0 I 44 . 9  
